Differentiation of pluripotent stem cells for regenerative medicine.
A long-standing goal in regenerative medicine is to obtain scalable functional cells on demand to replenish cells lost in various conditions, including relevant diseases, injuries, and aging. As an unlimited cell source, pluripotent stem cells (PSCs) are invaluable for regenerative medicine, because they have the potential to give rise to any cell type in an organism. For therapeutic purposes, it is important to develop specific approach to directing PSC differentiation towards desired cell types efficiently. Through directed differentiation, PSCs could give rise to scalable, clinically relevant cells for in vivo transplantation, as well as for studying diseases in vitro and discovering drugs to treat them. Over the past few years, significant progress has been made in directing differentiation of PSCs into a variety of cell types. In this review, we discuss recent progress in directed differentiation of PSCs, clinical translation of PSC-based cell replacement therapies, and remaining challenges.